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Abstract 
A class of q-ary (q 2 3) codes is constructed from nested balanced incomplete block designs. 
1. Introduction 
Nested balanced incomplete block (BIB) designs were introduced by Preece [2]. 
Seberry and Mackenzie [l] gave q-ary analogue of Plotkin’s bound and methods of 
constructing q-ary codes. Here, a method of construction of q-ary (q 2 3) codes from 
nested BIB designs is given. 
2. q-Ary codes 
Theorem 1. The existence of a cyclic solution of a nested BIB deisgn with parameters: 
v,r;b,,kl,&; b,k2,&, and kJkz=q-1 (2.1) 
implies the existence of q-ary codes: 
(4 (v,v,2kl-&-A), 
(ii) (v,v+q-l,min{2k,-A,-il,,v-k,}), 
(iii) (v,v+q,min{2k,-I,-&,k,,u-kt}). 
Proof. (See Table 1.) Let an initial block of cyclic solution of the nested BIBD be 
arranged as 
(x I,X~Y...,X~~;... ;X~q-2)k2+1,...,X~q-l)k2),(q-l)k2=kl, 
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Table 1 
Sl. no. Nested BIBD* Code: (n, M, d; q) 
1 v=5,r=4,ki=4,2,/Zi=3,1 (5,594; 3), (5,893; 3) 
2 v=7,r=6,k,=6,3,2,E.i=5,2,1 (7,7,5; 3), (7,10,4; 3), (7,7,6; 4), (7,11,5; 4) 
3 v=19,r=9,ki=9,3, &=4,1 (19,22,13;4), (19,23,9;4) 
4 v=ll,r=lO, ki=lO, 5,2, &=9,4, 1 (11,11,10;6), (11,17,9;6), (11,11,7;3), (11,14,6;3) 
5 u=31,r=15,ki=15,5,3,1,=7,2,1 (31,35,15;4), (31,34,21;4), (31,34,22; 6), (31,35, 15;6) 
*The nested BIBDs are found in Preece [2]. Example. A 4-ary Code: (19, 22, 13; 4) 
(0110133202030000120), 
(2001001332020300001), 
(0120010013320203000), 
(0001200100133202030), 
(3000012001001332020), 
(2030000120010013320), 
(2020300001200100133), 
(3320203000012001001), 
(0133202030000120010), 
(1001332020300001200), 
(2222222222222222222), 
(0010013320203000012), 
(1200100133202030000), 
(0012001001332020300), 
(0000120010013320203), 
(0300001200100133202), 
(0203000012001001332), 
(3202030000120010013), 
(1332020300001200100), 
(0013320203000012001), 
(1111111111111111111), 
(3333333333333333333). 
each block having q- 1 sub-blocks. Corresponding to a block we form a code-word 
as: in the u positions in a block, the elements from i-th sub-block are denoted by i; and 
if an element is not present, it is denoted by 0. Thus we obtain q-ary code (i). To this 
code are added q - 1 code words each of size v as: (i, i, . . . , i), i = 1, . . . , q - 1, to get (ii). By 
adding a code-word (0, 0, . . ..O) to (ii) we get (iii). Cl 
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